Uniquely higher incidence of isolated or combined deficiency of band 3 and/or band 4.2 as the pathogenesis of autosomal dominantly inherited hereditary spherocytosis in the Japanese population.
To clarify the pathogenesis of hereditary spherocytosis (HS), red cell membrane protein components were analyzed by sodium dodecylsulfate-polyacrylamide gel electrophoresis (SDS-PAGE) with a 3.5-17% exponential gradient according to the method of Fairbanks et al. and of Laemmli in 47 HS cases from 32 unrelated Japanese families. The relative contents of each membrane protein fraction, which was stained by Coomassie blue, were expressed as their ratios to those of total membrane proteins. The density of each band of red cell membrane proteins in 47 HS patients was compared to that in 10 normal controls or in 4 high-reticulocyte controls. Various isolated or combined deficiencies of membrane proteins in these HS patients were detected by identifying the amounts of membrane proteins, which were > 1 S.D. (91%) or 2 S.D. (53%) of the mean values of normal controls, and > 1 S.D. (100%) or 2 S.D. (98%) of those of high-reticulocyte controls. Contrary to the commonly held belief that most of the autosomal dominantly-inherited HS demonstrate isolated or combined deficiency of ankyrin (ANK) and/or spectrin (SP), a much lower incidence of isolated or combined deficiency of SP and/or ANK was observed in these Japanese HS patients; 19% (> 1 S.D.) or 12% (2 S.D.) compared to normal controls, or 2% (1 S.D.) or 4% (2 S.D.) compared to high-reticulocyte controls. Instead, the incidence of isolated or combined deficiency of band 3 (B3) and/or band 4.2 (B4.2) was markedly elevated in these Japanese HS patients; 50% (1 S.D.) or 39% (2 S.D.) compared to normal controls, or 78% (1 S.D.) or 88% (2 S.D.) compared to high-reticulocyte controls. Other combined deficiencies were also observed, but the incidence was much lower. Therefore, distinct characteristics, i.e., higher incidence of isolated or combined deficiency of B4.2 and/or B3 with much lower incidence of ANK and/or SP deficiency, were observed in Japanese HS patients.